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I. INTRODUCTION 



A. PROBLEM 

The key to effective military personnel planning is accurate loss forecasting. 
Accurate estimates of future losses enable personnel managers to determine the number 
of individuals to recruit and promote, as well as the size and cost of future personnel 
inventories. Officer personnel losses can generally be grouped into two distinct types: 
voluntary and involuntary. The voluntary portion (e.g., resignations, most retirements) 
is the largest and most volatile. Time series and econometric methods are used 
currently to forecast voluntary loss rates. Both classes of methods focus on trends in 
historical loss rates (through data processing, all historical losses are partitioned into 
either voluntary or involuntary groups). The present modelling techniques incorporate 
little or no information about the ability of a current or future population of officers to 
make a voluntary decision to stay or leave the Navy. Put differently, the techniques do 
not consider the portion of a begin-year inventory that is at risk or eligible to leave. 

The Navy Personnel Research and Development Center (NPRDC) has developed 
Navy officer End-of-Active-Obligated Service (EAOS) dates for all officers on active 
duty at the end of FYs 1974-87. These data determine who is eligible to leave the Navy 
immediately (no obligation), w r ho will be free of obligation sometime in the upcoming 
fiscal year (less than one year remaining on contract), and who will be ineligible to 
leave during the fiscal year (greater than one year remaining on contract). When 
aggregated, the first two groups comprise the population at risk for making voluntary 
loss decisions. To date, these data have not been exploited in any of the loss forecasting 
techniques, it is felt that this information can contribute to improved forecast accuracy 
of existing methods, especially by anticipating turning points in loss behavior. This 
thesis examines quantitatively the usefulness of these eligibility data to accurate officer 
loss forecasting. 

B. OBJECTIVE 

The thesis describes the generation and analysis of several simple loss rate 
forecasting models. The models are divided into tw r o classes, those that incorporate 
eligibility data and those that do not. The study compares the forecast accuracy of 
these methods over a five year historical period (FY 1982-1986). The validation results 
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are presented in several ways and analyzed to determine if the eligibility data 
contributes to improved loss forecasting. 

C. PREVIOUS STUDIES 

In a 1978 report, Edward Bres and Murray Rowe, analysts from NPRDC, 
describe a study to improve existing Unrestricted Line (URL) loss rate forecasting 
methods. [R.ef. 1] 

A number of standard extrapolation techniques (e.g., averaging, exponential 
smoothing, time series) were tested to forecast loss rates for the total URL. These 
techniques used historical loss rate data (FY 1969-1977) arrayed by paygrade, years of 
commissioned service (YCS) 1 , and promotion status. Estimates were compared to find 
the most accurate forecasting technique, based on their relative predictive accuracy over 
time. 

A technique was judged superior to another if it had a lower mean absolute error 
(MAE). The analysis showed that an Autoregressive Time Series-Minimum Absolute 
Deviation (MAD--3 years) technique had the minimum MAE in 68 percent grade/YCS 
cells. Alternatively, the method used by OP-01 at the time, Weighted Moving Average 
(7 years), produced the best results in only 10.7 percent of the cells. 

In October of 1980, Bres and Rowe conducted another study which would 
improve the measure of Navy officer retention [Ref. 2]. Currently used by offices of 
the Deputy Chief of Naval Operations (Manpower, Personnel, and Training) (OP-01) 
was the retention rate (RR). The RR was used to assess the Navy's ability to build and 
maintain a career force of officers. This rate employed the minimum service 
requirement (MSR) as a point of reference 2 . However, since the MSR frequently did 
not reflect an officer's true obligation, the RR tended to be overstated. In turn, the 
maintainability of the career force was overstated. 



Wears of commissioned service are computed from an officer's relative year 
group. This year group is the fiscal year of first commissioning. An officer's relative 
year group is then the number of years between the current fiscal year and that first 
commissioning. Hence, relative year group serves as a measure of length of 
(commissioned) service. 

2 Minimum service requirement (MSR) is the obligated service an officer incurs as 
a result of initial commissioning and specialized warfare training. The MSR differs by 
commissioning source (e.g., a Naval Academy graduate receives a longer MSR than an 
Officer Candidate School graduate.) and by warfare training, (e.g., the service 
obligation for flight training exceeds that for Surface Warfare Officers' School). 
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The Base Force Retention Rate (BFR) was intended to replace the outdated RR. 
The BFR did not rely on MSR-based computations. It was simply the proportion of 
the career force base (CFB) (officers between 5 and 10 years of commissioned service) 
who resign their commissions annually 3 . 

Bres and Rowe found that the BFR was most useful for identifying changes or 
trends in the overall retention behavior of a community's CFB--trends that the 
conventional RR might not reveal at all or might uncover much later than would the 
BFR. 

To properly address the feasibility of future officer manpower needs required the 
simultaneous consideration of manpower requirements, the existing and projected 
personnel inventory, and the projected supply of new officers. All of these management 
functions are interrelated, but they are organizationally distinct and lack the coherent 
linkages necessary to respond adequately and rapidly to planning and programming 
questions. To come closer to the way the officer manpower system really works and to 
improve response time, officer manpower management must function dynamically 
using a common set of models and policies. 

In 1981, NPRDC deployed the initial version of the Structured Accession 
Planning System for Officers (STRAP-O) 4 . [Ref. 3] STRAP-0 assesses the feasibility 
of achieving Navy officer manpower plans. Two models form the core of the STRAP- 
O system: the Navy Officer Force Projection (OPRO) model [Ref. 4]. and the Officer 
Retention Forecasting model (ORFM) [Ref. 5]. 

OPRO uses predictions of personnel flow rates to project a begin year inventory 
into the future (by year). A starting inventory is successively projected (by year) into 
the future. This allows a manager to assess the feasibility of manpower goals, test the 
sensitivity of the force to policy changes, and develop promotion and accession plans. 

The officer retention forecasting model (ORFM) is an integrated set of time- 
series and econometric models that produce loss rate forecasts for STRAP-O. Loss rate 
forecasts are generated over a seven-year horizon. The manager has the capability to 
alter these forecasts through a change in the real value of military pay or through the 
selection of the forecasting technique. 



3 The complement of the BFR, 1-BFR, is that portion of the CFB who resign 
their commissions annually. 

4 A similar system for Navy enlisted personnel, the Structured Accession Planning 
System-Enlisted (STRAP-E), is also operational (see Silverman, 1979). 
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